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mW: 0 ~ 3 £>^££^ U ; ^ U"C n fi 0 ~ 6 ©^fc^-t") -e3*£*l/3#aM&*" b 
TIB5£ ( I I a ) Xf* (lib) : 




(Ila) (lib) 



(g£tf», R\ R 2 , R\ R\ m&tf nttilBtlltfilT-fcS) T-^tbS-fb^ 
*|§PJ(D^1CD^^*5VNT, — 7 8*0-1 5 0*C©iBjrT», 0. 1 5 0 

^0j<d^io^^*3vn-c, «na«fiSE^. ^^-^ xb^t 

MTU'M^f/V^h^ *n 1. 4— S^***^ 1, 
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*38MOJB 2 ©flftKtt, TIB— (III) : 




5 (HI) 

t> £ l> c l ~ C 8 0 ^b**aE3C £*vrV>-Ct>J;^5~7 MOttXSRSfc 

15 ~6M^(D^ffc7jc^ : Sr^JEi5cU ; v •' 
R 3 te^;ft^;ft:s:vM£$i:S£U IB— Sfcri»fto-Ct> *v\ ^c^ygf, 

20 mf*0~3 ©JBEfRSr^U ; ^: n 0 ~ 6 W^^-T) X*7F£frZ>fc&V0*T 

las: (iv) 

R 4 -M (IV) 
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IBS; (Ha) Xtt(IIb) : 




(Ila) (lib) 

(5fctK R\ R 2 , R 3 > R\ m&tfntt-klBfclHflfrT?*)*) 

10 *&W<Dm2<Dmmte&\,^Xs _bfE-fl§!5S (Ila)Xft(IIb) (5£ 

+ % R\ R 2 , R 3 , R\ mS.U ? n«±|Bi:lll#"efeS) X^ZtlZfc&Vo&M 

##W©fB2©1»«lfc:*5V^-r, JtBB— Jtt* (I la) Xtt (I lb) (5*1+, R 
\ R\ R\ R\ m&tfnttJbflBfclWefcS) T^StL^^*^ —12 
15 0t~4 0 < CO*&gT% 0. 0 lNPM~5i^lW«Hffi*^XK3tStv5r.fc* s ^*U 

- 1 o o"c~-2 otcttt o. o 5 0#ra~i0#ra*Q!a^ttSw i2>S£ fe 

im*%<Om2<Dfflmz.&^Xs ±&—B& (I I a) XJ* (I I b) r 
\ R 2 , R 3 , R 4 > mXU«ntt_hlBi:ra*t?Jfo*) ^£ft5rts£"4fe£r*iii'*"5 

^ t^/v n -^pp^^y, ^Dcxfi/y, s^nn^i^ ^ 

K2fctJW ?vi^ h ^> tK, 1. 1, 2-&*h*f='*Z'RXt 
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#3833®S&3<Dlt&l*Wu TK'— (I) 




(I) 



ilSlSt^rv^Tt)J;v^c ^ ^c 1 oT/^^*^asXtt«fc*^^"CV^r 1 |>J:v^c 1 

J: v > c 8 ~ c 8 0 m^mm a>\ $> « v > rt 2 @ © r 3 «s p^-r 3 jfc*is^ t * 
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*3SMOSS4©«8«»4 % TIB-HSSS (I la) Xtt (lib) : 




(Ha) (lib) 



5 «^^tv■rv^T%J:v^c 1 ~c ^0 T/^=?^v'»x^4em^tb-rv^-C l ^>J;v^c 1 
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JJ/V;*-^*, C,~C B T^3^^SXH:Ci~C 1J 7;l'3*VC 1 ~C 6 7;V='^ 

5 sfcBKteSav^-c, £J£b<te, R 2 te\ *tb j etb2v>fc*fti:U, tilt 

t>£i^r^/S> gm^ift/O^T^J^c^c^toi^ g&Sfru-tVN-c^ 
< tvNC 1 ~Ci 0 T/v=^^S3?.»eife$nrv>T i !>J;v^c 1 ~Ci 0 T'>'/v^Sr^i- 

fcoTt>J:v\ APyySf, ->7/S, fi»£*i/rvvcfcJ: 

v^^/S. em^t^,-CV^-C 1 bJ:v^c 1 ~C 1 o7'/^^/^^X««m^^^XV^T^.J; 

s v ^ 2 fle <d r 2 a* pg= -r s ^ * ijs^ t * fcJMr^ ^ -e & s . 

SVN(4 2{@OR 3 ^g|^-rS^^i*^s g&£*VCV^-Ct>J^5~6^0 

*L-cwct> £v>r s; g^$tuTv>T , bJ;v>c 1 ~Ci 0 r/V3^^^ g&£ 
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$tv•r^ ) iv^c 1 ~Cl 0 T^=•/^^>«^^^^T l bJ;v^c 1 ~Cl 0 T/^=¥-/^^^ 

io jj pAxwaae*©£*t?*>s. 

^df^/v36 N C s ~C 20 7y/H, C 4 ~C 20 T/V^/^3i=/V^ c 4 ~c 20 ^ 

y^A*, c 8 ~c 18 ry-^S> 0.-0,0^^7 5-^ c 6 -c 20 
20 7y-/w7^/Hi, c,~c 20 v^o7;^/^ c 4 ~c 20 ^pT/v^;i' 

0 7VV3wS, C 2 ~C 10 7/V^^I> C 2 ~C 10 7^^V^ C,-vC,. 0 7y 

/v-S> c 4 ~c 10 m/v^=/vS, c 4 ~c 10 ^yi^S> c 6 ~c 10 7'J. 
25 -^at, c e ~c 12 7/vw;-/m, c 6 ~c 12 7y-;vr^M, c 4 -c 

/W*T?fct), 0!lx.tf. ^A-Sk ^ntVVg, n-y^/V^> t-^ 
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~i 0<omMiz1t\*.&m&<DTJ\'tr-/vm^? bin, JW^ttfctt, i 

— T'n^^/K 2-^n^=/K 1 - ^ ^/Vjnf^/K 1 -^f^/K 2 —Z?T=- 
/v, 3-^r=/K 2-^o^=/K 1 — 2-^^~ 

5 /V, 4-«<Vf^K 3— ^^/V— 2— :/"r~ A\ 1— "^3r-fe=/K 2 — 

,v s l —^zfT—fr, 2— ^^^—/K \-^rfr=- /K 2— ^r^y"=- /K 1. 3 

rr/v=¥^/vSj turn i~3i©3i^tt5W2~i ooiti 

l-^^^/K 2-:/^-/K 3-^9=-— A\ 1 -^V^/K 
2-^;x^~/K 4-^^=^ l-^-f^—sK 6— ^fvv- 1 -^7°^— /K 
2 btbSo 

ri/^n7M;V& £ UTtt, Mxi^55ti&:3 ~ 1 0 WiX* n T^^S/5S^ 
15 tffe^ ftffclftKli*, ^pynlf/K ^^n^/K i^n-^^vK v^n-- 

3 ~ 6 ©i/^ n TA^/l^a^f btv^o 

20 h=¥v^ -i>-b=¥i>\ ^dry^V^^tf b^VSo 

TT^VSJ tLtll #!];U^ zM^/K T-fe^/K 7°n^/-f/K 2-7°n 
'V^f/K tV^n^/K ^W/K bV<n^/v, MJ7;>toTtf/K 

25 rry-/vsj ittit -7 i-i-7^m&frfc2-i-7 
mtrntDTz/x v^M. 2 - h y a** 3 - h y /vm. 4 - h y A-gft if© h y a 
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ir^r v\ MJxh Crisis V Ao^S^ *?? ^=-jV* f-frZ/ ]) jvjr*c 9 <' > h V 7 
5 £><> 

=/k ^ y ^=/K fc°^y vvk *>^* y t-t^A'* y 

JWfc**** 1MI«fcirR:WSft#5*fc ^n*^ 
15 JJfC^- (flU 7^, 3***'*?) , ~hnm, fT/m. ^vrisit 

7>/g ^^/VT^/S> xf/l/75;S, 7°c^7^S, ^y^ntf 
^ f^>#/V^-/V2^ 3i h^^/V^/vaSs ^C^^F-^/m?— A^6» t e r 
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(lib) 



(_hlB5£*> 5£*K R\ R\ R 3 % R\ mSlFn te_LfE£ PI*ISS:^i") 
_bfE*=*-A 1 KjoVvT. — (Ha) X«— ^ (Hb) 

5o -«5S (II a) fc-flS* (lib) ^©^*>e>*>-*Sr»^5r.i:lc: 

iot, R4oj^-e-r5^sr^-fsct^-c#So 

^*fi. JblB-#5*; (II a) Xf* (lib) T»i&*USto&*l**'fc#U 0. 0 
15 5~0. 4*/K £f£U<teO. 05~0. - 
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ff7fc KP77y, i?xf/i/x-f/i'> i?^PB^y, ^aoifi/y, v 1 ^ 
^^•/V7^/VAT5 KRT^^^/i^ir 7K> 1. 4 — SWffrl', 1, 2— 5>> 

g-e, o. mia~5oit^ #*u<», o. iB#ra~5i$iHKT*rft3. 

^77^-*Mi¥©aotl^fct^ (la) Xtt (lb) ©flfr&fcjS:* 

_hia^^-Ai m*5VN-c^v>fcHfc±ia— JKS: dia) xra (lib) 

^dp— A 2 
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(lib) 



(_hlB5fc«K 5£«K R\ R\ R\ R\ M N mRXfnte±mtmMm&^-r) 
_LfE**-A2fc::ioV^ — 8S£ (Ha) Xtt (lib) ^£*T,5fcl^WS> - 
^ (III) T?^£tiZik&mzTJi'*fr&m$:ttM&- : &Z> i:^ -t*b-?tbfc*t^-r 
5 5tt#P# (R 4 ) ^v^#^^T-#fe*u£o (IV) -C^£fr5R 4 — MO 

srims. r 4 — Mro^ffl*^ ±is-^ (in) t^^JiSMi^ 

N, N-i?^f;V*^7 5 KRtfSM 5vV"Jr ^ ^ tKx 1, 4— S^SMM'* 1, 
15 btbSo 

±|BRJ«;Hc, =-1 2 0^4 0^ gPSlXtt, -100t— 20t 
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[»jh 

(5a-(4- ^ ^;V7 ^/M-10-(2.2-^ * ^/Voi'TvMi? ^ V /V **ri/-6-^ 

V-3.4.5.5a-^- h7b KP7yK9 r9.1-cd1isoxa zole) 

( (5a-(4-7< f/V7 =^=.;V)-10-{2,2-V * f-jV^JVyj* *?)V*s V 
is -6- ^" ^ y -3,4,5,5a- f h 5 t 'K p T ^ I 1 5 [9,l-cd]isoxazole ) ) 
(5a-(4-methylphenyl)-10-(2,2-dimethylethyl)dimettiylsililoxy-6-oxo-3,4,5,5a-te 

trahydroantkra[9,l-cd]isoxazole) fit, TIB^i"^i-i oT^^t^HSo IP*>> 
-7" h >- 3 -7- b — ^ 1 (10-(2,2-^ ?VV-> V /V^-=¥^-5a- 1 K 

o ^ V -3,4,5,5a- x F7t K n T ^ b 7 [9,1-cdM V ✓ — A') 

( l0-(2,2-dimethylethyl)dimethylsililoxy-5a-hydroxy-6-oxo-3,4,5,5a-tetrahydro 

anthra[9,l-cd]isoxazole) K p - f V A> V * V J* 4 SrRJfc £ i£T , ^t-/V2 
(10-(2,2-^ * <j-)Vzr.*f-j\>yf* ?-;V*S V fr** V-5a,6-^ t Kb =¥iX-6-(4-^ :fvV 

7s=;v )-3,4,5,5a- T h 7 t K n T ^ h 9 [9,1-cd] -f y * tf- ✓ — A* ) 
( 10-(2,2-dimethylethyl)dimethylsmioxy-5a,6-<miydroxy-6-(4-methylphenyl)-3, 

4,5,5a-tetrahydroanthra[9,l-cd]isoxazole) SrSgai^iirSIfl (HXi) , *3i 
/W^tSrMifC, /V2&tr^=— /i^to*6#afca s 3t*TU SIR! 
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Me 



b/l^V (0.52 ml, d=1.39 g/mL, 4.2 mmol) <D THF?g*£ (5.0 
mL) £-78 *C^^*P U n - V f- V -M2.4 mL, 1.6 M hexane solution, 

3.8 mmol)£#n;lfc 0 ^t©^-C2 0WU P -bP/H)f^A4^ 
/&Ufc 0 ^^^{-> *-b~/H (475 mg, 1.28 mmol) ©THFtt (5.0 mL) 
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ttferfWfc*^ y * a-^h^77^ — (^^if-Wgfc^^A' =86/14)1?^ 

U aftlfri UTi?*-^2 (546mg,92%) 

5 !H NMR (CDCla) „ 7.43 (d, 1 H, J = 8.0 Hz), 7.29 (t, 1 H, J = 8.0 Hz), 6.89-7.05 
(m, 5H), 4.07 (s, 1 H), 2.77 (dd, 1 H, J = 17.6, 4.7 Hz), 2.33-2.45 (m, 1 H), 2.21 
(s, 3 H),2.00-2.14 (m, 2 H), 1.90-1.99 Cm, 2 H), 1.09 (s, 9 H), 0.36 (s, 3H), 0.29 
(s, 3 H); 13CNMR (CDCla) „ 169.6, 154.7, 153.1, 147.3, 138.3, 136.8, 131.7, 
128.6, 126.2, 121.4,119.2, 116.5, 113.7, 80.7, 70.5, 28.8, 25.9, 22.2, 20.9, 18.8, 

10 18.5, -3.9, -4,0;Anal. Calcd for C27H33O4: C, 72.46; H, 6.08, Found: C, 72.58; H, 
6.21. 

— jv 2 (83.1 mg, 0.179 mmol) (OMA^^^W^L (1.5 mL) £ 0°CM?£ 
mL,0.18 M, 0.018 mmol) Sr^o < 9 kMz.tc 0 3 Oftm&Vtc 

Us tX, >5r h ^ 3 (79.4 mg, 99%) £r#fc 

iH NMR (CDCls) „ 7.45 (d, 1 H, J = 8.0 Hz), 7.26 (t, 1 H, J = 8.0 Hz), 7.10 (d, 1 

H, J =8.0 Hz), 7.10 (d, 2 H, J = 8.1 Hz), 7.03 (d, 2 H, J = 8.1 Hz), 2.86 (dd, 1 H, 
25 J = 18.0, 6.2Hz), 2.68 (ddd, 1 H, J = 18.0, 11.2, 6.6 Hz), 2.50-2.58 (m, 1 H), 2.25 

(s, 3 H),1.97-2.05 (m, 1 H), 1.90 (dd, 1 H, J = 13.2, 2.7 Hz), 1.52-1.66 (m, 1 H), 

I. 07 (s, 9 H),0.28 (s, 3H), 0.26 (s, 3 H); 13C NMR (CDCI3) „ 198.6, 168.0, 154.0, 
152.7, 137.4, 135.9,134.5, 130.8, 129.3, 127.3, 125.4, 122.1, 120.5; 113.7, 51.4, 
31.8, 25.9, 22.0, 20.9, 18.5,18.1, -4.Q8, -4.13; JR 3010, 2947, 2927, 2856, 1701, 

30 1666, 1571, 1454, 1267, 1241,1001, 966, 835, 811, 785, 752 cm- 1 . 
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-twzztcft, wm\&m. mmta,®. vmtt&*>* ^im^mta,^* 
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it # <d m m 

1. TIH-^ (I) : 




sife$jxTVNTt>iv>c x ~c 10 r^='¥'>'aiXttliife*tb"T:v^% ±v^c, 

^CioT/v^^v^, g&£;ft/cv^t>.£v^ 1 ~Ci 0 T>'/i^ iftfeSftTv^ 
1 ~c 20 ^fe:7K^X««ife^tbTv>Tt> £v> 5 ~ 7 Aat<z>tt£*£S: 
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(5£>K R\ R\ R\ R\ m%.l$nn±.mkmMX'tbZ>) -?&£tl%<k&Vo 
5> _ 7 8 °c~l 5 0X><DMMX\ 0. 1^fW~5 0^raM3S$*bSteiB»^ 
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h>, tKs 1, 4— S^'SMJ-J', 1, 2-5?P« b^^i^Rtfi^l/b©*^*** 

5 

8. TIB— ®& (III) : 




(HI) 

t> i v^ c t ~ c 2 0 i&ffe**3ExttSife£ vn-c t> <t 5-7 m.n<Dm.mnm* 
ib^s (iv) 
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R 4 -M (IV) 

fB5£ (I I a) Xtt (lib): 




(Ha) (lib) 

10 

C£"K R\ R 2 > R 3 x R 4 % m&tfnte_hf3£|f3*rcfc5) 
9. T!E5£ (I I a) Xfc (lib): 

15 




(Ila) (lib) . 

(:£<K R\ R 2 , R 3 , R\ mRX*nte±'&bmmX'&Z>) X& 
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1 0. _hfB5£ (I la) Xtt (Hb) (5£*. R\ R 2 , R\ R\ mSt?' 
1 1. _bfE5£ (I I a) Xti (I I b) (5£*> R\ R 2 > R 8 * R\ mXt; 

1 2. _hfB:£ (I la) Xti (I lb) R\ R\ R 3 ^ R\ 

nxf a nac?" ^ n u/Jvl^ "O'-tflA h./V:^>\ rirh— h 

U/K N, N-^f/V^AT^ bW^Wh^ *x 1, 4-^=¥^ 

& B^$tLTV^-tt>J:VNT5/^ 1g&$;ft/rv^Tt>«fcv>c x ~c 20 £Hb*3§^ 
a»snrv^rt>J:v>c 1 ~Cior/i'3*'>'3Exr4lBift*tu'rv^t> iv>c 1 ~ci 

T/v =«.dr >u# =. tt1K& S *i/r T J: V ^ C x ?~ C x 0 T ;V^^S Sr^T 

h^^2m<D-R 3 tmm-r^mmm^t^K. «&$;h/cv>-ct>j:v<>5~6 



24 



WO 2005/095422 



PCT/JP2005/004723 



5 m!40~2 <D&m%7r: U ; ^ U"C n f4 0 ~ 4 <£>gtgfc£;^-!-|ifFfEit*3S 1 Xte 8 fc|3 

10 L ; R^^frWSV^a&fcU P-*fclWiottJ:V\ ^B^vlS^ * 
V^C 1 ~C xo T/^^/^3£X^4iBift*i^■CV^-C 1 bJ:v^C l '>'Clo7'/^=df.v3ES:*i- 

A, thy PA % ^y tf'iOUiMfl&Sr^U ; mttOXttlt*U ; tltnttO~ 

15. R x te7.KMik ^vffls%ft- s m^t^XhX^^V Asttis&s * 
25 VSXtt^ b^SE; R 2 te^*i,^*i,£V^c2&i:U ^-tfctt^ot 

r 2 # bww- « mmm* t * ^ u ; r 3 te^tvmsv n m&sc 
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l;tltniiOXi41 Sr*"tlStflB»*?5( 1 Xtt 8 KHB*&G>J«lEfc«s. 

5 

1 6 . TfE-j&5£ ( I ) : 




(I) 

«m^tL•rv^T , i>J;v^c a ~c 10 T/v^=3r^x^4©m^^^rv^r^J:v^c 1 

~C a0 ^ftS3k*£«r*L; 
15 1 ~Ci 0 7Vl'='3rS<'2k «ife*tl/TV^t>J:V^C 1 ~Ci 0 T^vaE % W^Stl/CWC 
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5 17. R 1 tt7k*JDR^ ^n^yl^ HlfeStbXt J;v^p/u**V 

3£Xttfilfe**i/"Cv^t>±V'»c 1 ~C 10 T/v='3F-v36S:5%b ; R^i^ti^tua^ 
IH— ^fcteSftoTk £V\ An^yif, tK^> VT/g, ~hn 

10 0 rv/vS^*t^ fo-5VNfi2i@<DR 2 ^g|^i-5^^i*^ % g&£;jvcv> 

< fcV^ 1 ~Ci 0 T'>VV'2k *iftSn-C*>J:V^C 1 '-CioT^/va6, XttWfcSJVC 
t> iV^s^/VS^U ; mli0~2©it ; n # 0 r- 4 (DSScSr^i-ffilBft^ 
1 6 KlfB<B©#SIH4*- h l/<\&V0o 

. 20 

i 8. r 1 «tK^0^> zk^g, An^yg^ w&£frxi>£^*sVji'**$' 

*\ fcSV^«2{@(DR 2 ^PgE•r5.^J^^•i:*^^:6Mli^^b7^c^^fifeb ; 
R 3 tt^;ft^*L5:vMaSi&U HI— *fcf4ftfco-c*>J:V\ ^n^W-^ *Bft£ 
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o ~ 3 <Dmfc&7frrmmn&T% 1 6 ^flatto^***- y yft^*, 

5 

^gXtt***! £ tvC v^-C 1 bJ;V^C 1 ~C a r/^== 3 S i i>\ 6 v ^ \t 2 fa <D 

10 r 2 asBSft-si**!*^ t #m»^<>"tf >m*J$j& u ; r 3 tt^tiftLB ^»3i 

V > C t ~ C 3 T/u*^sK«r*r *N fo 5 V > f* 2 ffi O R 3 ffi W&t 5 ^3BHS J f' i: *t-*i& 
y /vSESt** U ; mtt 0 1 *m V ; ^ VX n HQ Xf* 1 Sr^-TSWBBII** 16lc 

15 mMo&m&fr h 



2 0 . ( I I a ) Xte (lib) 




(Ila) (lib) 

20 
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t> £ V^ C 1 ~ C 2 0 ttflaK*£Xtt1t& * tLT V>T t> <fc V^ 5 ~ 7 J*8t OUSf 

5 ~ 6 tt<Dmsfo*&&&& U ; 

^-/umxizm&Zfrx^xh&^c^Ctomkfrm&XTjkZti ; m«o~2o 

15 
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